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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 4-18, 20-27, 29-42, 44, 45 and 48-52 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Subirada et al. (U.S. 20020126171 A1) in view of 
Beauchamp et al. (5,448,269). 

With regards to claims 1,16 and 18, Subirada et al. discloses a printing 
device (fig. 16), comprising: 

a pen (fig. 17, elements 223-226) configured to move in a carriage direction back 
and forth over a width of a print media to transfer an imaging medium onto the print 
media to form printed diagnostic images (figs. 1 and 4) which includes printing first 
swath images (fig. 4a, 11-14, 31-34, 21-24, 41-44) on the print media, advancing the 
print media, and printing second swath images (1 1'-14', 3V-34', 21 '-24', 41 '-44') on the 
print media, the first swath images and the second swath images being printed to form 
the printed diagnostic image (fig. 4a, 0173-0179); 

a sensor (fig. 17, element 251 ) configured to scan along a horizontal axis of the print 
media to detect pen swath optical densities from non-printed space of the print media 
and the printed diagnostic images (0172, 0180, 0181, 0330), the pen swath optical 
density of a printed diagnostic image being detected from the at least first print swath 
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image, the second print swath image, and the non-printed space of the print media 
proximate the at least first print swath image and the second print swath image (fig. 4a, 
0178, 0180); 

an application component (fig. 18, element 71) configured to determine an error 
compensation factor from the pen swath optical densities of the printed diagnostic 
images (0157, 0158, the value PBF, which is calculated from density data obtained by 
the optical sensor for each pen, is a factor which is used to compensate for line feed 
advance error, 0258-0262), the application component further configured to determine a 
print media line feed advance offset (Ap) from the pen swath height error compensation 
factor (0258, the value Ap is calculated using the PBF value for each pen). 

With regards to claims 26 and 42, Subirada et al. discloses a method and a 
computer-readable media storing instructions to execute the method (0340), to correct 
printing mechanism swath height and line-feed advance errors, comprising: 

printing a diagnostic image on a print media by moving a pen in a carriage 
direction back and forth over a width of the print media, the diagnostic image formed 
with first swath images and second swath images (fig. 4a); 

detecting pen swath optical densities from non-printed space of the print media 
and the diagnostic image by scanning along a horizontal axis relative to the swath 
images/of the print media, the pen swath optical densities being detected from the first 
swath images, the second swath images, and the non-printed space of the print media 
proximate the first swath images and the second swath images (fig. 4a, 0172, 0178, 
0180, 0181, 0330); 
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determining an error compensation factor and a pen swath height (calculating the 
density of the printed images is equivalent to determining pen swath height since 
overlap of swaths increases the density and therefore decreases the swath height, while 
too much space between swaths decreases the density and increases the swath height) 
from the pen swath optical densities of the diagnostic image (0258, Ap); and 

offsetting a print media line-feed advance corresponding to the error 
compensation factor (0258). 

With regards to claims 37 and 44, Subirada et al. discloses a method and 
computer-readable media for executing the method (0340), to determine a printing 
device media line-feed advance offset, comprising: 

printing first swath images, advancing the print media, and printing second swath 
images (fig. 4a, 0173, 0216) by moving a pen in a carriage direction back and forth over 
a width of a print media; 

detecting a first optical density correlating to a first offset between the first swath 
images and corresponding second swath images by scanning along a horizontal axis 
relative to the swath images (0172, 0173, 0181, sensor detects offset between first 
swath and second swath), the first optical density being detected from the first swath 
images, the second swath images, and non-printed space proximate the first swath 
images and the second swath images (0178); 

detecting at least a second optical density correlating to a second offset between 
the first swath images and corresponding second swath images by scanning along the 
horizontal axis relative to the swath images, the second optical density being detected 
from the first swath images, the second swath images, and non-printed space proximate 
the first swath images and the second swath images (fig. 4a, 0173, 0181, sensor 
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detects offset between first and second swaths for each set of first and second swaths, 
printed with different colors and different advance amounts); 

determining the printing device media line-feed advance offset from the detected 
optical densities (0258). 

With regards to claim 41, Subirada et aL discloses detecting multiple optical 
densities correlating to multiple different offsets between the first swath images and the 
second swath images (0173), and wherein determining includes determining an optimal 
density from the detected multiple optical densities (0258). 

With regards to claims 17, 27 and 45, multiple sets (4) of diagnostic images 
are formed and detected (figs. 1 and 4A). 

With regards to claims 7-10, 20-22, 29-32 and 48-50 the pen is configured to 
form the diagnostic image with first print swath images and second print swath images 
(figs. 1 and 4A), wherein the second print swath images are printed after the first print 
swath images and after a media line-feed advance (0173) and wherein the sensor is 
configured to detect alignment, overlap and offset of the first and second print swath 
images. 

With regards to claim 4, the image has overlapping swath images (abstract, 0178). 

With regards to claims 5 and 6, the sensor is further configured to detect pen swath 
optical densities from multiple sets of print swath images that form each of the printed 
diagnostic images, each set of print swath images printed at a different print media line- 
feed advance offset and having a different detectable spacing component (0173). 

With regards to claims 11, 23, 33, 38 and 51 the application component is 
configured to average multiple pen swath optical densities to determine the pen swath 
height error compensation factor and print media line-feed advance offset (fig. 18, the 
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circuit 71 processes all of the calculations to control the line feed advance, which is 
calculated using a weighted mean calculated from the values of each pen, 0258). 

With regards to claim 39, since the optical density value is used to determine the 
PBF value for each pen, one of these values must have a lowest value, and this lowest 
value is therefore selected in the process of calculating the PBF value. With regards to 
claim 40, since the pattern is printed using each of the pens (0170-0173), printing 
includes printing the first and second swath images with one pen to form the diagnostic 
image. The claim language does not state that only one pen is used. 

With regards to claims 12, 13, 24, 34, 35 and 52 the device further comprises at 
least a second pen (fig. 17) configured to transfer the imaging medium onto the 
print media to form second printed diagnostic images that each include print swath 
images (0173, fig. 4a), wherein: 

the sensor is configured to scan along the horizontal axis of the print media to 
detect second pen swath optical densities from additional non-printed space of the print 
media and the second printed diagnostic images, the second pen swath optical 
densities of the second printed diagnostic images being detected from the print swath 
images of the second pen and the additional non-printed space of the imaging medium 
proximate the print swath images of the second pen (0180); 

the application component is further configured to determine a second 
error compensation factor (PBF) from the second pen swath optical densities of the 
second printed diagnostic images (0258, the PBF is calculated for each pen); 

the application component is further configured to determine an 
optimal error compensation factor (Ap) from the error compensation factor 
and the second error compensation factor (0258, the PBF value for each pen is 
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summed in the formula to arrive at an optimal error compensation value Ap); and 

the print media line-feed advance is further configured to be offset 
corresponding to the optimal error compensation factor (0258, the advance is offset 
corresponding to the value Ap, which is the optimal error compensation value). 

With regards to claims 14, 15, 25 and 36, the formula averages the optical 
densities of the first and second pens to calculate the offset since it determines an 
averaged error compensation factor (0258, the formula averages the PBF values, which 
represent the optical densities of the image, to find the optimal offset). 

Subirada et al. does not disclose the sensor configured to scan in the carriage 
direction over the print media to detect pen swath optical densities. 

However, Beauchamp et al. discloses that a sensor may scan in either the 
carriage scan axis or the media scan axis (column 6, lines 39-41). 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to scan the sensor in the carriage scan direction for the purpose of 
increasing the lifetime of the media scan motor and enabling scanning and printing in 
the same pass. 

Response to Arguments 

3. Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection necessitated by the amendment. 
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Conclusion 

4. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Julian D. Huffman whose telephone number is (571) 
272-2147. The examiner can normally be reached on 10:00a.m. -6:30p.m. Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571 ) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Julian t>: Huffman 
Art Unit 2853 
1 1 September 2006 




